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Executive Summary — ' ,
Title: - Green Construction Initiatives in Overseas Contingency Operations

Author: Major Joshua D. DeMotts, United States Air Force

Thesis: The politically driven Title 10 constraints placed on military engineers working in
contingency operations significantly hinder the Air Force’s ability to incorporate sustainable
features and practices into minor construction projects. Furthermore, to combat this problem, an
increase to the minor construction funding threshold is required immediately and additional
published guidance needs to be provided to engineers in the field. '

Discussion: Air Force Engineers supporting contingency operations are forced to trade away
sustainable facility features for square footage on a regular basis. The primary driver for this is

~ the restrictions placed on the Services by Title 10 and the urgency in which these facilities are
required. To support this argument, my paper research is presented in four primary categories.
First, I will explore green building techniques and their importanee to today’s environment. My
focus here will be to define Leadership in Energy and Environmental Design (LEED) principles
from the U.S. Green Building Council database and explore their applicability to a contingercy
environment. Second, I will explain the three ways the U.S. Air Force accomplishes construction
downrange. This will include line item appropriated Military Construction (MILCON) projects;
specially appropriated wartime Contingency Construction Authority (CCA) and minor
_construction, or Operations and Maintenance (O&M) construction. Also in this section, I will
explain applicable sections of the governing documents that outline restrictions on downrange
construction, including Title 10 regulations and Air Force instructions. Third, I will offer some
‘qualitative interview data addressing how corners are cut during construction to ensure engineers
on the ground meet the ultimate intent of Title 10 and other regulations. Fourth, I will compare
the intent of the laws and regulations with their actual application to downrange construction,
demonstrating a disconnect between the intent of laws and regulations and their application in the
field. Ultimately, my argument demonstrates the importance of understanding the negative
impacts Title 10 and subordinate DoD and Air Force instructions have on downrange installations
with respect to incorporating sustainable features into new operations and maintenance
construction projects. :

Conclusion: Loosening of funding restrictions and clearly published green guidance on behalf
of CENTCOM and the Air Force would enable contirigenicy engineers to choose quality over
quantity in minor construction projects. This will ease the stress on the logistical supply system
and provide enhanced contingency facilities.

v



Prefacé ‘

This analysis was sparked by my pérsonal experiences while seated as the commander of
the 451st Expeditionary Civil Engineer Squadron at Kandahar Air Base, Afghanistan from
February through July of 2010; Without hesitatidn, my time at Kandahar was both one of my
most rewarding and‘frustra'\cing experiences of my military career. It was rewarding because of
the men aﬁd women [ served with to complete the mission and frustrating because of the
politic_:ally driven constraints placed on dur construction initiat.ives.‘ W¢ were building a brand
new e/xpeditionary air wing (the Air Force’s newest), supporting nine different air frames and
over 1,500 Airmen less fhén $750,000 at a time. The inefficiency was atrocious but there waS
little we could do about it because the ﬁiésion hac.lv to come_first yet we had to follow the law.
During bar-side chats with friends and mentors I came to find out I was not the only one to
expefience such frustrations; thus this paper Was born.

Many individuals deserve thanks and apologies fdr this paper. I’'ll starﬁ with the “I’m
sorry"’ lines first. To my lovely (and very pregnant) wife Patti, 'sorry about the loss of all the
weekends, I should have made better use of my PSPT but you\know how distracted I get. To my
little race car Salvé, all those barks and growls did not go unnoticed; we’ll playA more ball iﬁ\ﬂie
backyard 'ﬁow,v I promise. As for “thank you” liﬁes, my mentor, Dr. Adam Cobb, deserves a big

"one. He vectored mé in and let fne run, just the;way I like to w01"k.\ To my Pentagon friendé and
bosses: Colonei Beth Brown, Lieutenant Colonel Rick “Steve” Dwyer, "‘Fom"“PDT” Lowry.and
Major Todd Graham; thanks‘ for taking time out of your busy thedLlles to chat. To my Kandahar
team that made Camp Losano a reality, you guys are awesome...now get back to work! Finally,

_ élid mostly, a huge thanks to my oWn pﬂv‘ate‘on—call PhD, my big sister D1 Rachel beMotts.
Without you, this paper would have crashed mQﬁths ago. You.got me going, kept me on track

and made my sound smarter than I am which is a feat of its own; I owe you a G&T or two.

Y%
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On4J l\le 2010, the commander of the 451st Air Expeditionary Wing at Kandahar Air
Base in Afghanistan, Brigadier General Guy M. Walsh, presided o_ver'the ribbon cutting
1 éeremoﬁy for thé Wing’s new.est compound, Camp.Los‘ano (see Appendix A). Camp Losano
‘consisted of three approximately 6,000 sqﬁ_are foot office facilities, lodging for 550 Airmen, twin
- 1.1 Megawatt diesel generator power production plants, and supporting water and wastewater
infras'tfuctlire. D_uring his speech, General Walsh touted the project’s success, stating “this was
all done be Airmen for Airmen, and it's a proud day for the 451st.” : Eveﬁ the name of the camp
signified the proud heritage of the 451st. Airman First Class Raymond Losanc;, a tactical air
cdmmand ané céntrol Vspecialist,vwas posthumously awarded a Bronze Star with valor.ar.ld a
Purple Heart aficer being mortaily wounded in a firefight in eastern Afghanistan in 2003.
During his entombment'at Arlington National Cemefery, Airman Losano was referred to as a
hero as General John P, J umper, then Chief of Staff of the Air Forcé,’persorially presented flags
| to Losano Family members. * |

The theme was common; Airman First Class Raymond Losano’s gctions exemplified the
Air Force core value of “Excellence in all we do.” But does the camp bearing his name truly -
- represent this kind qf excellence? Fa;cilities lack central heating and cooling systems, sewagé
dumps into holding tanks requiring twice daily pumping and trucking, and inefficiént electrical
~ generators drink approximately 80 gallons of fuel per hour to produce app‘roxir‘natel}; 1.1 |
. Megawatts of power no matter the draw. In shdrt, green (or.sustairvlable) construction techniques
were traded fo1"squa1'¢ footagef. Sustainable features were considered but the $750,000 minor
construction limit proved too 1‘estri¢tive and rrﬁssibn requirements took pfecedenée over

sustainability. * In this way, Camp Losano is clearly representative of downrange construction

projects. -Congressioﬁally—imposed regulations force engineers into choices between green



‘features and usable space almést daily in contingency énvirbnments.-i Therefore, I argue that |
politically driven Title 10 constraints placed on fnilitary engineers working in contingency
operations significantly hinder the Air Force’s ability to Aincorpbrate‘sustainable features and
p;actices into minor construction projects. Furthermore, to combat this problem, an increase to
the minor construction fﬁnding threshold is required immediately and additional published . |

. guidanc;e needs to be fn‘ovided to engineers in the fieid. ‘ |

To Asuppprt these arguments, my pﬁber‘is constructed in four sections. First, I'will exblore

green bliilding techniques and fheir importance to today’s environment. My focus here will be to
define Leadership in Energy and Environmental Design (LEED) principles from the U.S. Green
Building Council datébase and explofe their applicability to a contingency environment.. Second,
Twill éxplain the ﬂﬁ‘ee Ways the U.s. Ai; Force accomplishes construction downrange. This will
include lime item appropriated Military Construction (MECON) projects, specially appropriated
wartime Contingency Construction Authority (C CA) and minor construction, 6r Operations and
Maintenance (O&M) construction. Also in this section, I will explain applicable sections of the
governing documents that outline restrictions on do_wnrange construction, including Title 10
regulaﬁons and Air Force iﬁstructions. Third, I will offer some qualitativ‘e interview data
addressing how corners are ‘cut during construction to ensure engineers on the ground rﬂeet the

~ultimate intent of Title 10 and ofhe1' regulations. Fourth, I will coﬁpare the intent of the iaws
and regulations with their aétual applicétion to downrange constructioﬁ, demo;nstrati;ig a
discpnnecf between the intent of laws and regulations and their épplicafion in the -figld.
Ultimately, my argumeht demoﬁstrates the importance of understanding the negative impacts

Title 10 and subordinate DoD and Air Force instructions have on downrange installations with



respect to incorporating sustainable features into new operations and maintenance construction

projects.

What is LEED apd “Greén” Conétructidn?

The concept of building “green” facilities “encompasses ways of desi gning, conétructing
and maintaining buildings to decrease energy and water usage and costs, improve the effic;iency
~and longevity of building systéms: and decrease the burdens that buildings irnpose oﬁ the
environment and public health.” 3 Green (or sustainable) construction takeé on many forms,
from a simple motion detecting switch that automatically turns the powér off when no occupants
are préseﬂt to an entire integrated “li\}ing” roof that filters air, ‘reducAés heating and cooling
requirements and fosters wildlife. Green features aim to take advantage 6f passive strategies.
while optirﬁizing the integration of internal and external building systems. 6 Pos'sibly the mos;[ |
important function of a green facility is customized features that blend into the local climate and
environment. In short, no one size-fits-all solution exists. -From Alaéka to Iraq, the shape that
green features take on can be véry différent; yet no matter the technique, the focus is
constructing fag:’ilities that are more sustainablé.

The US Gl"&ell Building Council has come to the forefront of the sustainable
.construction in&hsfry. To facilitate greé_n construction they have developed and enhanf:ed the
LEED certiﬁcationvsystem' over the 1;>ast decade. The focus of ‘LEED’ is to provide building |
oWners and operators a basis for jdﬁentifyiné and implementing practical, measurable and
affordable green building designs;'construc_tion practices and materials; and enhanced operations

and maintenance solutions. 7 The Green Building Council defines the overall program on their

website in the following manner:

N



LEED is an internationally recognized green building certification system, providing
third-party verification that a building or community was designed and built using
strategies aimed at improving performance across all the metrics that matter most: energy.
savings, water efficiency, CO, emissions reduction, improved indoor environmental
quality, and stewardship of resources and sensitivity to their impacts. 8

LEED and sustainable features are ﬂé){ible enough to apply to all building types in every
type of su1rounding enviroﬁment. ? 'Consequently, incorporating LEED principles in&)
construction in coﬂtingeney environmenté should be a focus of expeditionary engineers.
Incorpérating LEED principles makes facilities more energy efficient, easier to maintain and
more user friendly. Benefits of energy efficiency are two-fold: first, enérgy efficient facilities
reduce the demaﬁd on fuel consumption, which reduces the burden on contingency logistics; and
second, green facilities benefit the environrﬁ_ent through lowering carbon dioxide emissions,
decreasing fossil fuel burning énd reducing quéntities,of industrial waste. '° Lower maintenance
‘ 1'e§ui1'eménts on green systems benefit de.:plo.yed forces again through reduced logistical
requirements and also on reduced labor to maintain the systems. Finally; us.er friendly features
' .aid in simplifying day to day operations in the deployed environmeﬂt. For example, éentral - N
heating, ventilation and air conditioning (HVAC) systems keep work environment temperatures
c’ohsi#ent and/rﬁore cqfnfortable.; Besides just simply being the right thing to dd, the U.S.
Environmental Protection Agency adds that though buildings and developménts provide
'c_ou'ntless benefits to society, if constructed irresponsibly they may also have significant
envﬁironmental and health impacts. ! |

LEED Application iﬁ the Contingency Area of Resbonsibilitj (AOR)
- With LEED benefits clear, recommendations for application of green techniques in the .

contingency environment can be explored. Frontier Associates, a-small consulting firm with

more than 65 years of experience providing énergy-effici'ency related services, recently



established the Green Affordable Housin'g Coalition whose mission is to educate the public on’
committing to the incorporation of green building practices into the deéign, con_strucﬁon,
operation, and maintenance of affordablé facilities. ' In théilr Fact Sheet, Top 15 Green Building
* Ideas, they offer several strategies applicable to down range construction, clearly demonstrating
that gfeen cons@ction practices could be useful in contingency'environ1ne11ts. t

The first recommendation is to work with the climate, ** Currént contingency operations
are focused prirriarily in southwest Asia, where “The basic climate of the Middle East can lbe
.characterized in two words: hqt an’d'dry.”. 1> These hot desert conditions “induce a strong
seasonal wind pattern in the region.” 1S To take advantz,_lge of the consistent direct sun, passive
solrar could heat water and prbvide 'ambieht lighting while solar.panels generated electricity.
Also, during certain times of the year wind power could be harnessed. The second
recommendation is to focus on quality and durability versus size. 7" According to a recent study
completed by the Office Qf the Undersecretary of the Air Force, hlét,all‘ations and Enviroriment,
too often “commanders choose to spend O&M dollars to get the greatest square footage,
willingly or unwittingly accepting much higher O&M costs foi‘ th.e life of the facilities.” '* A
focus on cutting back is in ordér instead of the typical insatiable appetite fo‘r space that dominates -
the modern contingency Air Force base. .

- A third techni(iue on the Top 15 list is the use of a qﬁality central HYAC system. 19
Typical downrange minor construction facilities do no£ have centralized HVAC systems,
preferring individual small con[d.enser and sﬁpply units due to their low-cost and ease of
installation. However, the maintenance requirements and e;lectrical di‘aw on these individual
units is astounding. For example, Camp Losano was héated And cooled with hundreds 'of"‘)

individual low cost “Chigo” units, each having its own air supplier and condenser. When any



one unit broke, a technician had to respond. Additionally, the elec'trical draw was calculated at
some 500 percent higher than haci central HVAC systems been installed. ** Fourth is the
installation of high efficiency compact fluorescent lights, motion senscjrs, daylight sensors and
' flimmers. 2 Tﬁouéh not reédily available in most contmgenéy environments and far more
expensive than their less efficient predecessors, these measﬁres dra‘stically cut down on
electricity consumption in large part by i‘emoving the human factor (I forgot to shut the lig};ts
off) from the equation. For example, a tjpical billeting room at AKan,dahar Air Base had four
fluorescent bulbs drawing 40 watts each for a fofal of 160 watts. The typical Airman at
Kandahar worked six day§ per week, 12 hours per day for a total of 72 hours per week; Atan
average of two people per room and a manpower strength of approximately 1600 people, if
everyone left their thts on when they went to woFk, Kandahar would have wasted over 900
kilowatt-hours of electriéity every week. Though this obviously represents the worst case |
scena;io, it is apparent that simple initiatives like motion detectors can offer potentially
significant energy savings. | |
The fifth and final easily applicable energy savings te’ch'nique from the Top 15 list is the

installation of water’séving fixtures in bathrooms. ** The expense of potable Water downrange is
astronomical. The flow of water at typical contingchcy baées looks like this: water must be
- purified locally, chlorinated, pumped into trucks fof distributioﬁ, driven to the required location
anci finally pumped into a holdiﬂg tank that services individual facilities. Thereafter, wastewater
undergoes the i‘everse process of use, holding, trucking, pumping and treating. This is an
incredibly inefficient process and anything that can be done to decrease water consumption

greatly decreases the logistical burden.



As green processes are explored, it becomes easy to see that efficiencies are readily
applicable to any ernivironment and that no matter how large or small the technolo gy or
procedure, benefits clearly exist. In this light, the focus moves from not whether simple green
initiatives could benefit contingency installations but to why these techniques are not more

o : ' : .
- readily emnloyed.r To answer this question, an explanation of rules and regulations governing
contingency construction is in order. |
Governing Laws and Instructions for Air Force Construction

The Air Force accomplishes new construction by three primary means in contingency
environments. The first is Military Construction (MILCON). MILCON proj ects are line item
approved, approprizited through congressional subcommittees, and funded through supplemental
war budgets. The funding floor for individual MILCON projects begins.at $750;OOO and has no
ceiling. The second is ContingenCy,Construction Authority (CCA). CCA is a lump sum
appropriation in a supplemental war budget but unlike MILCON, the projects are not line item
| appropriated. The funding range for CCA projects is the same as MILCON. The third way to
build- 18 Operzitions and Maintenance ni'ojects (O&M). These relatively small projects are
- approved within the Air Force and executed outside of the direct Con‘gressio:nal oi/ei'sight. O&M
construction falis below the $750,000 limit per individual project. This section will touch on |
each of these funding and execution avenues, exploring. the .benefits and limitations of each while
describing the conditions that create the constraints .pleiced‘ on ’.O&Mconstruction in contingency
operations. |

Section 2801 of thelUnited» States Code’s Title 10 defines militaiy construction as, “any
construction, developm'ent;-conversion, or'extension of any kind carried out with respect to a

military installation, whether to satisfy temporary or permanent requirements, or any acquisition



of land or construction of a defense a‘ecens road.” 2 Furthermore, it explains that these projects
must produce a stand-alone complete and usable facility or improvement to an existing facilit}‘/. as
defined by the.documentatien previded to Congress. 24 In contingency environments, MILCON
is funded by snpplemental appropriatinns submitted to Congfess by the President. These
sﬁpplemental wan related appropriatiens date back to World War I and afe the primary means for
the United States to.‘pay for any-“ont of the oi‘dinary” events. > The primary advocate for
MiCQN in contingency environments is the Combatant Commander. In the case of Southwest
Asia, this is United States Central Command. | In Fiscal Year 2010, the Air Force, With approval
ﬁom USCEN’fCOM and the Secretary of Defense, submitted 24 MILCON projects for a total of
$5 i3M. 2 Though these projects Vary greatly in nature, it is /safe to say that the bulk of Air
Foi'ce MILCON projects in support of conti’ngeney.operations are directly relnted to airfield
operations (runways, taxiweys, aircraft parking aprons and maintenance hangers). Additionally,
MILCON projects in the AOR encompass approximately two years of planning and
programming follerd by a Ininirnurn of eighteen menths of design and censtruction.
Consequently, what this process makes clear is that MILCON proj ects are not going to be
executed quickly, largely due to the direct role that a politicized Congressional process plays in
them. . |

Section 2804 of the United States Code’s_TitlelO defines Contingency Construction as
occulring under the foilowing eonditions: “Within the amount appropr‘iate’d for such purpose,
'the'Secretary of Defense may c‘arry out a military construction project not otherwise authorized
by law, or may authorize the Secretary.of a military department to carry out such a project, if the
Secretary of Defense determines that deferral of the proj eet for inclusion in the next Military |

Construction Authorization Act would be inconsistent with national security or national interest.”



2 Thouéh the exact sections governing CCA have ghanged over the years, 28 the definition
provided above remains constant. The primary advocate for contingency construction is again
the Combétant Cpmmander; As previously stated, CCA projects are of ‘MILC'ON funding scope
but they are not line item appropriated, which yields reduced Congressional oversight in
compariéon to MILCON projects. The first.year CCA funds were available for COCOM
priorities waé 2004. For the first 2 years, Congréss appropriéted $200M annually. In 2006 the
total went\ aown to $iOOM 2 and in 2008‘.it was increased to $500M where it stayed until ‘201 1, |
when it fell back_fo $300M. The important role CCA plays for contingency operétions is that it
reduces the amount of‘ time required to execute large-scale MILCON scope projects. MILCON
projects can take upwards of three and a half years, but CCA projects can be executed in as little
as half this tirﬁe, reflecting their flexibility in meeting emerging mission requirements. This is
primarily attributed to two factors: first, as the projects afe not line ifem appropriated, Congress
offers less oversight and 'project' approval moves faster; and second, the funds allocated must be
executed in the same year as appropriatiqn. What this means is CCA projects must be large,
uncomplicated projects which can be built quickly. . |

| Air Force MILCON aﬁd CCA projects are regulated by Air Force h1st1‘plction (AFI) 32-
1021, Planning aﬁd Progfémming Mﬂitary Construction; AFI 32-1023, Design and Con'str-uétion.
Standards; and AFI 32-1089, Air Force Military Construction. AFI 32-1021 provides guidance
and direction on how to plan, develop, program and obtaip p1'ope1l' approval for MILCON-scoped
projects. This insfruétion appli‘es to all Air Force installations regardless of service status and |
includes all types of construction except hpusing, medi_cal, defense logistics, nqn-appropriated :
’ funds, host nation and O&M prpj ects. °° The following passage outlines the focus of this

document:



. J
The objective of facility project planning and programming is to provide quality facilities
needed to perform the Air Force mission. All commanders and civilian directors shall
support this objective by ensuring project requests meet validated requirements; are in
‘compliance with all applicable standards; are programmed at the lowest life cycle cost; -
achieve optimum resource efficiency and minimize damage to the natural and human
environments; and are within authorities and available resources. 3

AFI 32-1023 provides design criteria and guidance, structure for selecping architect-engineering
(A-E) firms, and info;‘mation on design and construction management. The applicability criteria
are the same as AFI 32-1021 with the addition of military family housing and O&M projects.
The guiding focus of the document is to first define the parties rlesponsible for each step of the
MILC.ON process; then, define design requirements;‘ and finally, outline proper construction
maﬁagement préctices. 3 The last docu{ﬁent, AFI 32-1089, focuses strictly on the financial
z’iépects of MILCON and applies to the same host of projects covered by 32-1023. Specifically,
32-1089 focuses on the proper execution of Economic Analyses (EAs) that are i‘equired as part
of individual project justificatioﬁ for MILCON scope construction. >

Section 2805 of the United States Code’s Title 10 defines Unspecified Minor
Construction, or O&M Construction, as non-life, health or safety threatening projects not
exceeding $750,000 that may be approVed b‘y the releyant Service Secretary through thé use of
existing operations and I\naintenance appropriatioﬁs. 3* The advocate for O&M construction 1s
the individual ser\;ice secretary delegated down the chain to t\he appropriate authority. Current -
Air Force Central Command (AFCENT) pqlicy delegates O&M authority under $300K .to the
individual wlin.gs.‘ Projects over $300K are sent to the AFCENT Civil Engineer for approval. 3
Thesga approval authorities are the key to O&M construction, as the Air Force is allowed to build
whatever is desired downrange without approval or oversight from the Combatant Commander —
as long as it follows the basic 1‘u1és defined in Title 10 and applicable AFI;S. Internal to the Air

Force, O&M construction is directed by AFI-32-1032. This instrﬁction seeks to provide
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guidance for the use Qf O&M fuhds for projects in the categories of maintenance, repair, and
unspecified minor constructioq. As little Congressional oversight monitors the use of O&M
funds, this»docﬁment dives deep into the dbs and don’ts of O&M funds with respect to -
constfuction init’iétives.
On typical stateside installations, new O&M construction projectsi are virtualvly
- monexistent. 0&M funds are typically used for small scale renovations or repair projects. This.
is airectly related to the extfemely limited fupding leveis stateside installations receive inv 0&M
' funds. Basically, for a stateside installation to construct a new facility using O&M funds the
constrﬁction project would have té com’Pete égainst things 1iké flying-hour prc;grams, base utility
bills or essential services. On the contrary, in contingency environments there is basically an
open O&M checkbook to pay for the war, to include construction. This means that downrange
commanders do not have to choose a new O&M congtruction project over keeping aircraft in the
air — they can have both. The following sectioné will fgcus on constructing Q&M projects in
support of contingency operations, how engineers currently execute these projects and howv
better business practices could bg ‘adopt‘edvin the O&M construction areﬁa.
Standards and an Environfnental Focus |
Give'n the rules Vand regulations governing worldwide O&M construction, how much |
green construction fits into the bigger contingencﬁr picture? To begin answering this question,
U.S. Central Command’s (CENTCOM) specific guidance for éonstruction in support of
“contingency operations should first Be explaingd. “The S‘and Book” pfovides guidance,
responsibilities, énd procedures f01‘ milita;y construction and the planning and development of
contingency and permanent base camps that suppdrt associated missions in CENTCOM AOR. *

The Sand Book applies to all service component forces, CITFs, and the DOD Contract
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Construi‘ction Agencies (CCA) operating within the geographic area aésigneci to USCENTCOM.
It offers guidance on everything from how many square feet of living space a deployed troop is
authorized (for example 80 sqft for Enlisted grades 1-7) to how many people per shoWer (20
people earns one shower.. .ﬁot at the samé time for you DADT pessimists). Appeﬁdix E of the
book, titled Base Camp Environmental éonsideratidns, states that:

Upon deployment to the CENTCOM AOR, all forces will actively preVent pollution,
display environmental stewardship, respect the natural resources of the host nation, report
and respond to hazardous chemical and POL spills, remedy environmental conditions that
directly endanger the health and safety of U.S. and coalition forces, and comply with the
spirit as well as the letter of applicable U.S. and host nation environmental regulations as -
modified by International Agreements and Status of Forces Agreement (SOFA), Final
Governing Standards specific to the host nation or the DOD Overseas Environmental
Baseline Guidance Document. ‘
Howe\}el*, nowhere does the Sand Book offer specific facility guidahce, merely indicating that
services will comply with their own service procedures. > In short, this guide is the quick
reference to building standards within the current contingency environment. But doeé it provide
ample guidance?
The previously mentioned Camp Losano is not an isolated case. Trading away
sustainable features for square footage should be considered the norm instead of the exception to
the rule. Lt Col (s) Rick Dwyer, the Special Operations Central Command (SOCCENT)
Engineer from March 2010 through November 2010, encountered a range of relevant issues
during his recent df:ployrneht.y38 As the SOCCENT engineer, Lt Col Dwyer was résponsible’ for
O&M scope construction projects across the Middle East. He explained that for two reasons,
sustainable features in the facilities he designed and built were not a consideration. First, the
funding levels were too restrictive. “It is hard to build a green facility when you can barely

“afford to buy the building you need,” he stated. “There is no way we can convince commanders,

especially downrange, that they need to spend more of their limifed proje_ét dollars on recycled

Y
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materials, or high efficiency lighting béllasts when we cannot even give themi the building size
they are aut‘horized.”A % The second point Dwyer raised was faéi'lity' maintenanée once U.S.
forces have departed. ‘_‘Why would we spend more money on green features when we are going
to ‘leave ina couple years any@éy?’_’ he asked. “‘B)esides, the host nation does not have the
training to maintain, fix, or even get parts for most of thesq .high‘er technology systems anyway;

50 why waste the money?” 40

As an example of these problems, he described a project he worked on in mid-2010.

“Some of our SOF teams were working in an undisclosed location, trying to develop long-term
relationé with theJlocal military,” he explained. “Well, they ;)vel'e living ih conex boxes and that
j1l1st wasn’t cutting 1t So we built some trainer barracks, just simple CMU (concrete masom‘y
units or cinder blocks) buildings that were light years better than what théy 'were living in before
but far from complicated. We didn’t install central HVACVor high efficiency lighting or |
sprlinkler systems; basically we didn’t use anything we couldn’t get on the local économy.” He
then asked, “Why would we install all those complic.:ated'things? We weren’t even sure if we

: wére going to be there in two _V\"/eeksv much less two years - or ten. We built structures that if we
left éomon‘ow, the locals would have no problems moving into immediately‘— simple, basic
buildings that they can take and use without wondering how to use them.” *!

Lt Col (s) Dwyer raises a series of important points. First isv the importance of siniplicity
downi*;mge. Bringing in highly efficient'electronic’ components from the U.IS. is time consuming
and expensive. A‘ focus on the local economy and btiildillg techniques is important when

timeliness is paramount. Second, in expeditionary environments, every little bit counts. When

comparing living in a metal box to having a concrete roof over your head, the decision is simple;

and the quicker the living conditions can be enhanced the better, Third, when funding
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' constrairits on O&M prbjects force commanders to choose betwe‘en‘, sustainable features or squaré ,
footage, squgire footage wins out.. -After discussiﬁg his.experiences, Lt Col Dwyer offered his |
personal feelings on the issue. “Building green is obviously tﬁe right thing to do in most
situations. 'Bu.t sometifnes it just doesn’t fit all that well. Like the barracks I talked about or
sonﬁe of these small O&M projects don'ange, the funding constraints afe just too restrictive and
the highly efficient materials aren’t readily available. You spread the funding just far enough to
cover the mission requirerﬁent and get what you can to stay ﬁnder the limit.” **
.Why $750,000 and Potential Future Changes to the Limit
Tom Lowfy, the program Jrnanager for all Air Forck O&M construction stétioned at

Headquarters Air Fofce (the Pentagon) e);plained the history of the $750,000 limit for O&M |
construbtion. The curreﬁt $750,000 O&M minor construction liimit has been in effect since
December of 2001. In recent years, the A1r Force has mgdé several @é_uccessful attempts to
increase that limit. “For the past six years we’ve tried to increase the level to ﬁo avail,” Lowry
stated. “The [Congressional] staffers just have not been supportive.” Howeveri, Lowry spoke of
. ongoing initiatives to boost the funding level once again. In 2010, tﬁe Office of t.he Under

Sgcretary of Defense for Acquisitioﬁs, Teéﬁllol‘ogy and Logistics OSD (AT&L) formulated the
first unified Department of Defénsé stance on increasing O&M minor construction funding | |
levels. “Up until 2010, the services were all submitting different numbers to the sta.ffers,’f Lowry

e‘xpiainéd. “Tﬁe Army went iﬁ with one number, the Navy with another, we had our own figure

and still the medical community had a different idea. We were all over the board.” %
With OSD (AT&L) leading the charge, the hope is that a unified DoD front will present
- Coﬁgressional staffers With watertight justification for changing. the legislation. The bottom line |

up front on the congressional submission proposing the change is an increase in O&M minor
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construction thresholds from $7SQ,OOO to $1M.. The package explains that, “An ihcrease to the
(O&M minor construction) threshold does not generate cost irﬁplicafions, but rather recognizes
the implications of construction market costs on DoD construction.” ** A’dditi»onally‘, thle
submittal explains that this iﬁcrease in authority Would‘allow service secretaries greater

~ flexibility in responding to urgent mission requirements as well as 1ife—safet§;'—health deficiencies
B by providing the ability for engineers to properly size and scope new facilities. Without
quf_astion,lthe primary justification for the increase is that the current limits Have not kept up with
overall construction inflation. According to the Engineering News-Record Building Cost Index
(BCI) as of July 2010, construction costs since December 2001 (When the current $750,000 limit
was set) have increased by 36%, derhonstrating statistical support for a $1M project limit.

: Though LEED or sustainable factors are not directly cited in. the package, the term “properly
sco.ped”»can easily incorporate such initiatives. o

But is a $1M threshold enbugh? Some say no. CENTCOM is pushing a package that is
parallel to the one above. % Their proposAal focuses on O&M minqr construction only in support
of a deélaration of war, a Presidential declaration of a national emergency, or a c.ontingency
operation. In any one of these thrée situations, the service secretary concérned would be able to
use funds available to carry out 'c_onstrﬁction projects costing not more tha11‘$3M. 7 When
c@mpared to AT&L’s submittal for an increase to $1M, this is a dramatic increase.

Tustification for this 400% increase hinges strictly on the timely'nature of su.ch initiatives
and the rising cost of construction in current cbnti11ge1lcy' environments. The proposal first states
‘that “increasing the threshold provides an immediate authority at the Combined Joint Task Force
N o ' . .

(CJTF) level to execute projects that the commander needs without affecting longer-term project

development.” 8 Simply put, O&M construction is the fastest way to build downrange. In
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addition, the request éxplains that i‘ising cons;truction costs in the AOR are running rampant.
Arm}‘/ Central Command (ARCENT) engineers have reported 20-40 ‘percent construction cost
growth. ¥ These skyrocketing costs are proving far too restrictive and forcing many previously .
affordable ccinstructidn projects over the limit. An easy parallei cali be drawn to incorpprating
sustainabie features into this category of contingency construction. If the services are canceiing
prbj ects becaus;e, they. cannot afford them, h§w could anyone expect that more éxpensive green
techniques and materials would be included?
Mission First

Col Beth Brown, a 22-year career Air Force Civil Engineer and the current Director of
Staff for the Air:Fori:e Civil Engineer, has extensive professional ekpei‘ience that sheds light 01i
the issue of sustainability down i‘ange. *® She began with the oveiall Air Force position on green
construction: 100% of new vertical Military Construction (MILCON) projects 'aiid major
renovation projects are supposed to be LEED Silver certifiable. She explained that an A7C (The
Air Force Civil Engineer) policy letter currently in staffing would be issuqd later this year
detailing this initiative. In short, the Air Forge is committed to LEED techniques to the greateét
extent possible, when fhey are not adapteci at the cost of the mission. Col Brown, a veteran of
several engineering baséd deﬁloyments, including that of Squadron Commander at Manas Air
Base in Kurdistan in 2007, explained the importance of construction timelii1€§ mirroring ﬂiose of
mission requirements. '
| According to Col Brown, construction in/ the AOR takes place in tlii'ce priniary phases.
The first phase is ‘ihe initial beddown. Dlii'ing Phase I actual coﬁstruction is very limited.
Expeditionary assets like teiits, airfield matting and relbcatable/reusable aircraft hahgai‘s are the

- focus (see Appendix B for examples). Facility assets for Phase I are primarily provided through
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the use of War Reserve Materials (WRM) prepositiQned around the globe postured for (DR
’forces to utilize during ini_tialvcontin'gency operations-bed downs. Phase Il focuses on rnovil.lg
out of expeditionary assets and into some type of improved, non-enduring facility. Primary
construction practices include replacing airfield .m'atti’ﬁg with concrete, erecting expedient
.Struétures such as pre—engineeréd buildings and K-spans. and building plywood-type office and"
- living facilities (see Appendix C for example). Stagé ITI, as Col Brown describes it, transitions
from an expeditionary installation to a‘nlenduring location. Phase III is represented by large-
scale airfield improvements, including large—scale aircraft hangars and facﬂitiés constructed o.ut
of brick and mortar versus aluminum and fabric (see Appendix D for_ example). In short, Phase
11T happens only when there is a high likelihood that the installation is going to be operational for
an extended periOd of time. When addressing LEED’ concerns’ in each of these phases, Col-
Browrl/pulls no punches in offeringv that there is littlé room for LEED considerations dufing
Phése Iand II. “The mission takes precedence and until we transition from expeditiénary to
enduring bases there isn’t tim,e to be overly concerned, beyond just simply doing what is right,
with sustainable facility features.” 52 |
So when exactly is the transition from Phase II to Phase III7 When canAa base move frorh
that of an expeditionary installation to bne with enduring features and facilities? According to
the Sand Book, “Permanent (enduring) "basing is associated with 1011g—te1‘m strategic force
stationing; while contingency (expeditionary) basing is asso’-ciated with short—term. contingency
. operatioils. Specific locatioﬁ and size of these bases-are determined during the course of the
contingency operatioﬁ.” % In this light, 6ne can infer that as a bgse shifts ‘tow.ard enduring or

- permanent status, so should construction techniques evolve from expedient and expeditionary to '

more permanent and sustainable. But who decides which installations evolve to “enduring’?
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Again, accOrdisngAto the Sand Book, basing of .forces. at permanent installatioﬁs 1s dictated by the
Secretary of Defense in the Global Defense Posture (GDP). Bases included in the GDP are those
locations where the U.S. is( expected tohave a long&erm prqsénce or need to rapidly expand sites
at key locations within the AOR. ** Following this, the responsibility for cleall'ly defilling
enduring bases falls directly on the Secretary of Defense.

But there are significant poliﬁ_cai implications' to labéling a base in a foreign country
‘ier}dtuing,” as Col Brown points out.’ “Political-ly, aﬁyone would be hesitant to say that we are
‘ goirig to have an enduring presence in Irag. It just is not going to happen,” she says. 35 Terms
like “enduring” or “permanent” conjure thoughts of an occupying force or military domination,
an image that politicians are n~0t willing to pom‘éy to the world. So for stateside installations or
partner country endeavors, making the GDP list is not an issue, but contingéncy locations just are
not going to make the listv; therefore they get stuck in the Zc’_gr‘ey area between Phase II and ITI
construction and never make to the transitioﬁ to the construction of higher quality, non-
expveditionaryA type facilities. For this reason, one could conclude that a thifd classification of
insfallation may be in order. A category such as “robust expeditiqnary” could fit in that grey
area and act as a go-between to assist contingency installations into Phase III of construction
- without having to call these i_ns‘éallations “enduring.” This possibility will bé discussed in the
final section of the paper, where I make recommendations for the implementation of sustainable
practices in down range construction.. |

SAF/IE Speaks Out
Even as thé complexity of moving from Phase II to Phase III becom;as clear? some argue }

that it should not matter and small steps need to be taken regardless of whether installations are

.‘ expeditionary or enduring. A report titled “Iniproving Energy Efficiency in a Deployed

18



. Environment” was recently reléased byl the Deputy Undersecretary of the Air Force for
Installatiéns and Environment. >° One of the major findings of the report is that a reduction in
the consumption of fossil fuels is directly proportionate to a reduced risk of loss of human life. |
Fuel in the AO.R is transported along road systems — the same roads used by the enemy. These
convoys are then subject to hijackings and attacks at an alarming rate. In 2009, one contractor
reported that over 140 of theirv personnel were killed in logistics convoys in support of U.S. and
NATO locations. >’ Simply put, incréasing energy efficiency saves lives in the AOR.

A second major fecommenda’tion of the report advocates investment in infrastructure
where there is a projected return equal or greater to the initial expénditure. The example
provided in the report does an outstanding job of laying ou't‘ this opfion:

When deciding between $10 per équare-foot and $15 per squaré-foot, the decision is-'

easy. The extra $5 per square-foot for efficient construction is sacrificed in exchange for

more space. If the cost to operate and maintain the infrastructure (specifically, HVAC,
lighting and hot water) is considered, the $5 per square-foot spent on efficient building at
afully burdened cost of fuel for power generation rapidly pays for itself. °®

The report points out thgt the driver for this “on the cheap” attitude toward construction is the
restrictions found in Title 10. “The $750,000 minor cénstrucfiop threshold causes us to

‘maximize square-footage and eliminate extraneous features within-projects—especially -tho.s'e
vcontributing to efficiency.” ** The report adds, “‘B'ecaus_e of these political hurdles, commanders
choose to spend O&M dollai‘s to get the greatest squaré footage, willingly or ur;wittingly o

_ accepting much higher O&M costs fér the life 6f the facilitieé.” 0 The report contim.les,

explaining the difficulties in transitioning between Phase II aﬁd 111 construction tech1ﬁques;

because most bases in the AOR are ot considered “enduring,”’ more permanent construction

techniques are not used. Finally, the report recommends an exception to policy with regards to
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the $750,000 minor copstruction l.il.nit‘.fc')r downrange ins;tallations, citing energy efﬁciency asa_
driving factor.

The final lesson from tﬁis report is the importance of providing guiding governance at
installation and Major Command level. Simply stated, there need to be oublished inéﬁudionefor
commanders to\ follow and edherence to these instructions needs te be verified. First, at the
sti‘ategic level, the recently established Air Force Ene1fgy Office, through their fecilitet1011 of the
vario-us' working groups under the Energy Senier Focus Group (SFG), needs to provide
overarching governance to the Air Force’s energy eff01‘ts. ‘_5.1 Second, at the Major Command
level, is the formation of an Energy Management Steering Grou\p whose task is to ensure |
sustainable efficiencies are a focus on all the instellations across the AOR.  Third, at the
installation level, a dedicated Energy Managel' POsition must be established who is foeused on all
. energy efficiency efforts to include installations, aviation and ve‘hicles.  Even with.these
recommendations, the report reco gnizes constraints placed on units in the AOR. and that mission
accomplishment must remain the top priority.

is LEED even 3 Good Idea in the Contingency Environment?

Going green dowr}_range may sound like an excellent idea, but hew much good will it "~
really do? The same SAF/IE stﬁdy\ mentioned previously throws out a staggering statistic that
seeks to derail any sustainable eonstruction initiative: “Aviation fuel use accounts for over 96%
~ of overall energy usé in the CENTCOM AOR” 8% _ 96.6%, to be exact. ® This nLAunber,
according to the report, is'based on three significant combat challenges faced b-y alrcrews
" moving around the AOR. Fifst, effectiveness i_s ﬁ01‘e importziﬁt than efficiency during combat

operations; the job must get done no matter the drain on resources. 5 Second, combat

environments are complex and operating within them drives significant inefficiencies. §7 Third,
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it is difficult to connect efficiency as a focus to effectiveness of the mission. Simple math

~ points out that if only 3.4% of all downrange energy conéumed by the Air Foréejs through the

. operation of non-aviation assets, how can efficiencies in fac;ilities even make a dent?
Nonetheless, it is clear fh_at every little bit helps — especially when considering the lo gistics of
fuel consumption. | o

The U.S. Marines have recently taken this fuel reductioﬁ to heart. Inl an August 2009

“speech at the Marine Corps Energy Summit the Commandant of the Mafine Corps voiced his
suppoi't for green initiatives'and the importance of reducing fuel Co‘nsumption in contingency | '
environments. 5 Fué] constitutes approximately fifty percent of all logistical tohﬁage movement
in t.oday’s fight. " A recent s'tudsll from 2007 found that the U.S. military loses one iaerson, killed
or wounded, for every 24 fuel convoys it runs ‘in.Afghanistan. 7 Comparing these two statistics |
easily yields the conclusion that using léss fuel requires fewer convoys, leading to fewer U.S.
military members being lost or wounded on the battlefield - plain and simple.

Another .érgument against these recommendations stems from Congressional
considerations. It i; unlikely that any elected official or professional étaffer would publicly
oppose green construction. They unld,'however, fight tooth and nail against any increase in the
minor construction lvimit. Pfevious increase requests from the services and COCOMS ha\}e be;en
repeatedly denied, with the stated rationale simply. that, “sufficient (contingency).constructioﬁ
authority is found in existing law.” ™ 8o why doés Congressﬂcare how much thé services spend :
on construction projects, especially thqse in support of contingency oﬁerations? The aniswer is
fwo—foid: first, simple economics shows that every dollar diverted downrange is one that does A

not support the constituents in their district — the same constituents that vote them into (or out of)

office; second, with the open checkbook.l explained previously, Congress has less control over

21



the spending if the limit increases. One might think that the small amount of inm‘eése _from
$750,000 to $1M might not matter that fﬁuch in the big picture. However, whern one considers '
the fact that literélly thousands of O&M pi'ojects are executed downrange every year, much like
the potential energy‘savings, every little bit of savings counts. o

A final argument against building green in the downrange énvironment is the availability
of green building materials and mgintenénce of sustainable features once éhey are installed.
Major Todd Graham, RED HORSE Detachment 1 Commander, Carr;p Leatherneck Afghanistan
from Jan-July 2010, discussed hjs experiences with this issue. “We were doving everything we
| ~ could to get higher qual'ityrmatgrials into our construction projects, equipment that would last
and be more energy efficient.” & Major G1‘aham described one such initiative focused on hot
water heaters. “The.water heaters coming out of Dubai and other Middle éast countries were not
indusﬁ’ial gfade and could not keep up witﬁ the constant load placed upon them By_ the troops.”
™To combat this :pgbblem, Major Graham used U.S. heaters linétead. “Though we paid a
- premium for thése hot water heaters (mostly to fly them in directly from the States), in the long
run [ am hopeful that the life cycle cost will be less than anything we could have procured
locally.” ” This example provides .a clear argument that although higher quality US equipment
may ﬁot be available in contingency en;/ironment_s, the life cycle cost of proalu'ing higher quality,
more energy efficient systems is in some cases well worth the investment.

Keyv Lessons Learned and Reéommendaﬁons

Of the nearly 50 Air Forge Civil enginéer officers’ with Whom I have discussed this -topic
over the past severél months, not one of ﬂlem stated that incorporating LEED p1‘in(:"1ples into
ébnstruction projects regardless of lqcation was a bad idea. Cons equenﬂy, the question bepo1nes

how and when to impl_emént green practices. [ recommend a-three—-pronged approach. First, to
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afford LEED characteristics in minor construction projects, the $750,000 O&M lifnit needs to be
‘ increased. Second, inCorpora‘ting LEED principles into facilities iﬁ contiﬁgency environmehts{
cannot slow the pace of construction to the poinf of hinderin g the mission. For this reason, I
proposé that LEED énly be émajor consideration once an insfallation has officially Been labeled
either “1'obus‘t expeditionary” or “enduring” by the proper authorities (I will explain “‘robust
expeditionary” below). This does not mean that green techniques and efﬁcien-cies are completely
. ignored dﬁring earlier phase’:s'of construction and development of ipstallations; it simply means
that sustainabilit}‘/ is secondary to mission until there is ample time to mandate sustainable
| features (for additional informatiori on building a contingency base‘, see Appendix E: “Building
in a Contingency Vacuum”). Fiﬁally, for LEED to be consistently at the forethought of our
construction practices, clear guidance needs to be incorporated into Air Force Inétrucﬁon 32-
1032, Planning and Programming Appropriated Funded Maintenancé, Repair, and Construction
Projects. |
The propc;sal by CENT COM that is cu_rrentiy on the table would increase the rﬁinor

constfuction limit to $3M in the AOR. A $3M tﬁfeshold would more than cover incorporating
green techniques into down range projeéts. But some are skepfical. Tom Lowry spéculated, “I
don’t think the $3M request is going to be approved...it’s just too much of a jump all at once;
but $1M, now that’s a distinct poésibility (referring to the OSD/AT&L spénsorpd ﬁroposal).”
The main reason he feels the increase wi}l be acceptéd after years of trying is OSD’s
involvement. “f‘or tile first time in this initiative, all the Services are on the same page,” he said.
When asked if $1M was enough, he smiled and simply said, “IF would-be a step in the right

direction.” " This opinion was shared as Lt Col (s) Dwyer had much the same thoughts; “Going
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to $1M is befte1' than staying where it is, but I doubt it will fix the green problem; it is just going

to allow us to buy more square footage.” ”’

Incorporat‘i:ng LEED principles into /minor const1uetion projects in the AOR is the right
thing to do as long ae it does not slow the project to the point fhat it becomes 1ate—to-need in.
rneetingimission requirements. Contingency opera_tions hre 100% focused on the mission and
installaﬁons are a key enabler to mission success for the Air Force. Installations are key power
.projection.plat.fonns and in early stages of cenﬂict they always lag behind miseion requ_irements.
As Col Brown point_ed out, until an installation 1s going to be officiallyﬂ labeled “enduring,”

' LEED needs to take a back seat.”® The current challenge for engineers is knowing exactly when V
h1'$tallations, shift from expeditionar-y to enduring. Logically, tnis trail leads to the Office of the
Secretai'y of Defense. H.owever, fer political reasons OSD cannot be expeeted to label specific
bases in the AOR eithei' enpedieiena1'y or enduring. For this reason, CENTCOM needs to

- publish annnally (at a minimum) a list of “robust expeditionary” installations that will remain. |
active into the foreseeable future. The development of this new class of installation weuld not
strain political ties through its avoidance of the hated “enduring’; term, yet it would allow
engineers to better focus their chstruction ini_tiati\}es. Then, by‘delfanlt, those installations not
on the “robust expeditionary” or “enduring” iist should not leave Phase II of construction as
enplained by Col Brown and not embrace permanent construction projects. This does not mean

- that all environmental concefns should be dis.missed. during Phases I and II. .Simple green

investments can st:ﬂl take place. For example, moﬁon detectors on light switches or efficient

lighting can be used. However, lafge initintives like central HVAC systems or shipping in hot

water heaters from the U.S. should be avoided. The reason to keep investment levels relatively

low is twofold: first, sustainable features have the potential to take longer thus slowing the rate
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of constructioq; second, a.s Lt Col Dwyer explained in his example ébove, if we will be only
using the facilities for a s;hort duration of time, green is not worth the investment and it
complicates potential turn-over. ”

Finally, for LEED to become a focus, it needs to be included in all relevant governing
rules and regulations. Contrary to the A7C policy letter currently in staffing, I wouid not
propose a mandate of LEED Silver Certifiable for all minor construction projects. Rather, I |
suggest-that AFI 32-1032 include direction that required programming documents include a
statement about LEED and that green tcchnicjues be incorporated to the maximum extent
possible. Corﬁmanders in the field must maintain autonorny to make decisions between square
footage and efficiency. However, it is the eﬁgineers’ responsibility in the field to nudge these
‘commanders toward green jnitiétives by explaining the benefits and provi_ding applicable
governing i_nstructions and regulations. This aids in the engineers’ argument for efficient
facilities instead of big facilities, |

Conclusion .

When Genefal Walsh cut Camp Losano’s ribbon on the 4th of July 2010 he opened a
premier Air Force canténmeﬁt élrea. In a little less than 11 months, engineers from the 451st
‘Expeditionary ('ZivilrEngi.neer Squadron had turned a dirt field into a bustling hub of activity for
tHe Air Force’s newest wing. But it could have been so much bétte; had funding restrictions not
been so tight and CENTCOM and Air Force guidahce been clca:ér as to allowable cdnstrucfiqn
techniques as well as the importance of green construction techniques. On a brighter note, less
than a ménth after completing the project, engineers were sprinting down the grée11 path, An

effort to tie into the base power supply was well underway and approval had been granted to tie

the Camp into the main underground sewage system. These two initiatives alone would save
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thousands of gallons of fuel weekly (generators running at the camp Eumed an estimated 80
gallons of diesel per hour). At the same time, had Kandahar been a “robust expeditionary”
installation with the ability to spend $1M on O&M projects led by clear guidance in AFI 32-

1032, the need to go back and fix the problem never would have existed.
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Appendix A — Camp Losano Grand Opening. 4 July 2010 :

Ms. Zeynep Betty Tali, deputy general manager, KBY International Construction Co., Brig. Gen.
Guy Walsh, 451st Air Expeditionary Wing commander, Col. Todd Tyree, 451st Expeditionary
~Mission Support Group commander, and Chief Master Sgt. Steve McDonald, 451st AEW
command chief, participate in a ribbon-cutting ceremony July 2 to open brand-new work and
living facilities, marking the one-year anniversary of the wing’s activation at Kandahar Airfield,
Afghanistan, (U.S. Air Force photo by Senior Airman Nancy Hooks/Released)*

* Picture and caption retrieved from: http://www.kdab.afcent.af.mil/news/story.asp?id=1232 12186
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Appendix B - Exanhple of Phase I Bare Base Assets

32



33

Appendix C — Example of Phase II Expedient Construction
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B-Huts Being Built (above), Relocatable/Modular Building (below)




Appendix D - Example of Phase III Permanent Construction
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Appendix E: Building in a Contingency Vacuum (thoughfs ffom the Author)

The dream of every Air Force Civil Engineer is to deploy into a new contingency
location and build a base from the ground up. The components of this ground—up construction
process include infrastructure (power, water, wastewater, eemmuniCat1011s and roads), facilities
(billeting, adrnin, industrial and morale) and airfield operations (runWay, taxiways, parking
aprons, control tower, han.giars‘and support facilities). To construct the optimal base, there are
three cruciel considerations. First, we must knew 100% of tne requirements over the life of the
installation. This means how many people, aircraft, vehicles, communications nodes, ele_ctrical
equipment, and so on that will operate en the installetion to accomplish the mission. The second
requirement is a bare piece of ground afnply sized to houseyall of these requirernents. The third
necessity is all of the required material, pefsonnel to set that material up, and enough time-to
accomplish the work prier to the mission taking place.Q Given these tﬁree things, the following
will offer a brief picture of an ideal base.

Arguably, the most important feature of an air base is the runway and supporting eirfidd
aprons and facilities. The first thing to site on our ideal base is the runway, parallel to the
prevailing winds and supported by attacheci taxiwa)}s, parking aprons, hangers and support
facilities adequately sized;for ,assigned and transient aircraft. With the airfield sighted,

. infrastructure lays the foundation for the remainder of the Base. This foundation consists of a
central grid pattern outlined in the basic shape of city blocks. This grid pattern will comprise the
road system along which the buried utilities will skirt. These utilities, including water,
wastewater, communications and electricity, are all centrally providevd’. Water is supplied by a
series of redundant wells where it is treated and distributed. Wastewater flows to a

4 .

geographically sepzirated (downwind) sedimentation pond. Communications flow to a
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centralized,.Well—protected hub that controls the lifeliﬁe of the base. Electricity is distributed by
a smart grid from a series of two or three diesel generator plants adequately sized to allow |
periodic maintenance of individual units. Across the bas¢, small generators act as back-up units

: ‘ ; ~
should the main system become inoperable. This main system is the life line of a green
installation. The ability to provide centralized utilities is by far the top /efficiency techni(iue an
expeditionary engineer can apply. With the green infrastructure set, facilities are grouped by
' fuﬁction. ‘Living and morale structures ar.e. lumped together, ﬂight line operationslare on the
airfield, and leadership is close e_r'lough to each other to enable quick face-to-face decision-
making, thué enhancing communication.

.Ideally, engineers creating this utopia would know the aufation of the mission set and be
able to build éccordingly. For short term durations, 3-5 years, expeditionary assets would. prove
ample. Tents, trailer units and relocatable fabric—skinnéd aircraft shelters would act as tﬁe
facilities of choice. For longer term durations, more permanent facilities would be the foqus.
Concretg and pre—engineered buildings would dominéte the skyline and be full of small green
initiatives such as passive solar, high efficient lighting, motion detector li ght switches, low-flow
water fixfures and centralized HVAC systems; all of which would decrease the draw requirement |
~ onthe centralize.d infrastructure. Finally, all éfforts on an air base are ccritered on flight line
opcﬁ_‘ations. Much like the old saying that all roads lead to Rome, on an air base, all roads lead to
the airfield. But rarely Iarc these ideal Conditions described in the previous two péragraphs‘
present when éngineers attempt to construct installations in Céntingen(:y environments.

Séver—al _challenges face engineérs attempting to tackle mission bed downs. The firstisa -
lack of clearly defined mission requirements. .Fluidity in today’s contingency environments is

’

the standard, not the exception to the rule. Ever-changing mission requirements plague
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ehgineers aﬁtémptiﬁg to construct facilities and infrastructure to support them. To state the,
matter simply, you cannot construct facilities to support assets that you do not knﬁr you are
‘going to haye. Second, rarely are the engiheers ever truly the first to the scene. By the time we
- arrive, squhttershave started operating everywhere. Rarély do engineers get the bare piece of
ground adequately sized to support the ill-defined mission. To “make it happen;” engineers grab
chunks of land here and there and do their besf to site functions and facilities on these patches of
earth to 'acc_:omplish their specific mission. For example, as the base engineef ona 1'e§eﬁt
deployment to Kandahar, Afghanistan, I had 16 separate sites that housed Wing funétions that
needed support, and some of these were as mliéh as five miles apart from each otﬁer. 'T his led to
water and wastewater trucking, electrical power spot generation and emergency response times
up to thirty minutes. This setup illustrates Webster's definition of inefficiency.

The final challenge engineers face is the availability of assets. Construction and
materials standards in other parts of the world are far lower than what we are used to in the U.S.
High efficiency hot water heaters, lighting ballasts _and water pumps afe nongxistent unless
 shipped from the U.S. Building icodes are far less stringent and the quality of Cdnstruction shows
it. Fér example, in the U.S. we install wiring in accordance with the national glecti"ic code
(NEC). In Af ghaﬁistan, the\y insta]l wiring in accordance Vwith switch-flip standards. That is,’if
the switch is flipped and the lights go on, it must be right.

bespite the m‘ariy challenges engineers face downrange, their focus on the vmi‘ssivon and
V ability to support it — no matter how ill-defined — is outstanding. Every day Air Force engineers
are performing acts of sélflessness in s;lpport of contingency operations: Be it power production
specialists spénding eighteen hours a day, seven days a week, to keep an aging fleet of diesel

generators running or utilities journeymen ensuring everyone gets a hot shower, engineers make

A
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it happen. However, with a little more foresight by senior leaders on future mission sets, a few
more resources and a little more time, we could be dramatically more efficient, providing the

mission and our troops with what they need as well as the quality they deserve.
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